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Indian Stundard
BASIC ENVIRONMENTAL TESTING PROCEDURES FOR ELECTRONIC AND ELECTRICAL ITEMS
PART 21 ACOUSTIC NOISE TEST

0.
0.1 This

FO;REWORD

Indian Standard ( Part 21 ) was adopted by the Indian Standards Institution on 25 July 1985, after the draft finalized by the Environmental Testing Procedures Sectional Committee had been approved by the Electronics and Telecommunication Division Council.

0.2 The differences in environmental testing procedures for component type items and equipment type items are fast disappearing in the context It is, therefore, felt necessary to have of technological developments. uniform testing procedures wherever possible. This series of standards on environmental testing procedure ( IS : 9000 ) has been prepared with this objective. This is also in line with the principle adopted by IEC/ TC 50 `Environmental testing' in developing unified series of standards on environmental testing procedures by the International Electrotechnical Commission. 0.3 This standard ( Part 21 ) covers the test procedure for acoustic The guidance details are covered in IS : 9001 ( Part 16 )-1985*. noise.

considerable assistance is derived 0.4 While preparing this standard, from Test No. 2 of JSS 55555-1977 `Environmental test methods for electronic and electrical equipment' issued by the Ministry of Defence, India. 0.5 In reporting the result of a test made in standard, if the final value, observed or calculated, it shall be done in accordance with IS : 2-1960t. accordance with is to be rounded this off,

1. SCOPE 1.1 This standard test for electronic testing procedures.
tRules for rounding

( Part 21 ) deals with the procedure for acoustic noise and electrical items as a part of basic environmental

*Guidance for environmental testing: Part 16 Acoustic
off numerical values ( revised ).

noise test.

3

IS : 9000 ( Part 21 ) - 1985 2. TERMINOLOGY 2.1 For
terms
the purpose of this standard, the definitions given in IS : 9000 ( Part 1 )-1977* shall apply.

and explanation

of

3. OBJECT of this test is to determine the effects of an acoustic field as produced by aerospace vehicles, vehicle power plants, etc, on electronic and electrical items. 4. TEST

3.1 The object

EQUIPMENT

4.1 Test Chamber 4.1.1 A reverberant
chamber shah be used for conducting this test.

4.1.2 The chamber shall be of such shape and construction as to A chamber for this produce as closely as possible, a diffuse sound field. test is illustrated in Fig. 1.

1.5

n

-------

J

FIG. 1

REVERBLRATION TEST CHAMBER SHAPE

4.1.3 The source opening shall be small in relation to the total wall area. The volume occupied by the equipment under test shall not As far as possible, it exceed 10 percent of the volume of the chamber. shall be possible for the equipment under test to be positioned at the centre of the chamber. *Basic environmental testing procedures for electronic and electrical items:
Part 1

General.

4

IS : 9000 ( Part 21 ) - 1985 4.2 Noise Source - The acoustic energy supplied to the test chamber should, as far as practicable, be of a random nature approximating to a. normal distribution with amplitudes up to a peak value not less than three times the root mean square ( rms ) value. 4.3 Measuring System - The measuring and indicating instruments used with the microphones and the microphones themselves shall be capable of handling random noise as specified in 4.2. The measuring system shall give the root mean square value of the sound pressure when measuring a random noise. 4.4 Microphones random incidence. The microphones used shall be calibrated for

4.5 Spectrum Measurements - The sound pressure level shall be measured in octave bands with centre frequencies and band widths as required by the relevant specification. 4.6 Tolerances The correspond to the precision see IS : 9779- 1981* ). 5. MOUNTING 5.1 The item shall be mounted in the test chamber in such a manner that all appropriate external surfaces are exposed to the acoustic field. The principal surfaces of the item shall not be parallel to any surface of If the equipment is long compared to its width and a the test chamber. single noise source is used, the equipment shall not be mounted with the long axis in line with the noise source. 5.2 The item shall be suspended in the chamber on an elastic suspension. The resonant frequency of the suspension system and the equipment combined shall be less than 25 Hz, unless otherwise stated. Care rhall be taken to ensure that no spurious acoustic or vibratory inputs are introduced. Where the equipment is provided with specific means of mounting, the suspension system should be attached to these points. Where no specific means of mounting is provided, the suspension system should be connected to the item in such a way that it does not interfere with the free movement of parts of the item which may move independently. 5.3 If cables, pipes, etc, are required to be connected to the item during the test as specified in the relevant specification, these should be arranged so as to add similar restraints and mass as in the normal installation. *Specification for moundlevel meters. 5 accuracy of the measuring system shall grade for sound level meters ( Type 1 meters;
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MEASUREMENTS
checked examined and shall be electlitally as required by the relevant specification. and

6.1 The item shall be visually
7. CONDITIONING

7.1 The item shall be subjected to this test in the unpacked and switched off condition and under the laboratory atmospheric conditions. 7.2 `The overall souncl pressure level ( SPL ), required by the relevant specification shall be produced in the chamber conforming to the octave band spectra given in Fig. 2. The overall sound pressure levels ( SPL ) corresponding to typical applications are given in Table 1. The relevant specification shall choose one or more of these levels as required.
NOTE - With reference to Fig. 2, the optional extension of the frequency spectrum from 125 Hz to 63 Hz ( shown by dotted lines ) involves the assumption that the test If the chamber is chamber has an adequate nodal density at the low frequencies. small, the nodal density may be inadequate to provide a continuous spectrum for The capabilities of the test chamber including the test set up should be the test. examined before specifying the lower frequency limit brlow 125 Hz.
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OCTAVE BAND SPECTRUM 6

IS : 9000 ( Part 21 ) - 1985
TABLE 1 OVERALL SOUND PRESSURE TYPICAL APPLICATIONS LEVELS FOR SPL dB in locations not 130 140

TYPICAL APPLICATION Equipment bays of transport close to jet exhaust aircraft

Internal equipment bays of transport aircraft close to jet exhaust. Internal equipment bays remote from jet exhaust of high performance military aircraft Internal equipment military aircraft bays close to jet exhaust of

150 160

Compartments of missiles close to large thrust motors. Aircraft compartments close to gun muzzles, reheat exhausts

equipment capable of resolutions better than one octave may be used but the appropriate reductions should be made to the octave band sound pressure levels in Fig. 2 to give the required overall sound pressure level. Measurements shall be made by using one microphone ( or more if desired ), placed in the area to be occupied by the equipment under test. 7.4 The item shall be mounted in the chamber as specified in 5 and the overall sound pressure level shall be re-established and monitored by not less than three microphones. A microphone should be located in proximity to each major dissimilar face of the item at a distance of 0.5 m from the face or half the distance to the nearest chamber wall Where the chamber is provided with a single noise whichever is less. source, one microphone shall be placed between the item and the chamber wall farthest from the noise source. 1 7.5 The overall sound pressure level ( SPL ) shall be adjusted until the average of the sound level at each of the monitoring points is within f 4 and - 2 dB of the specified level and until the SPL at each monitoring point is also within + 4 and - 2 dB. For larger or irregularly shaped items where it is not practicable to meet the latter requirement, its toierance may be relaxed to f 6 dB. When the spread of readings at 5 dB, a simple arithmetical the mezjuring position; (103 n3t exceed For spread exceeding average of the decibel readings may be used. 5 dB, an rms summation of the individual sound pressures ( not decibel values ) shall be used. The performance achieved shzll be noted in the test report. 7.6 The item shall then be exposed to the above conditions for a period stipulated in the relevant specification. N )rIi: 1 - When te;tinq mir;iler, the te;t ;hluld be related to th,? nominal flight

7.3 Measuring

time multiolied bv a safetv factor to be acreed between the contracting nartieg. In general, a- maxi&m duration not exceeding 30 minutes should s&i&. Missiles carried on aircraft may require an additional test simulating the aircraft carriage condition.
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IS:9000(Part21)- 1985
NOTE 2 - Item in aircraft are exposed to acoustic noise environments of varying amplitude during the course of its life. The more severe levels arising during take off and the application of the reheat occur only for a small proportion of the life of the equipment. Lower levels of noise, invariably persist for long periods and the cumulative damage caused by the varying noise environments can, where there is an established relationship between stress and cycles to failure, be simulated by a test of reduced duration applied at a level representative of the most severe conditions. The maximum testing time should not normally exceed 10 hours.

7.7 The item should be operate<! either throughout the test or at appropriate phases of the test in a manner representative of the most adverse duty cycles for the item. A demonstration of the functional performance of the item should be made towards the end of the conrlitioning phase or if desired, at the start and at intervals throughout the conditioning phase.
NOTE - If this test is required formance check should be carried to assess out after the survival of the the noise conditioning. item only, the per-

7.8 At the conclusion of test under 7.6, the noise source shall be switched off and the item shall be removed from the chamber. 8. RECOVERY 8.1 The item shall then be allowed to remain conditions for a period of 2 to 4 hours. 9. FINAL MEASUREMENTS and under standard recovery

9.1The

item shall be visually examined and shall be electrically mechanically checked as required by the relevant specification. TO BE GIVEN IN THE SPECIFICATION

10.INFORMATION

RELEVANT the

in the relevant specification, 10.1 When this test is included following details shall be given as far as they are applicable: a) Details b) Initial c) The of spectrum measurements overall sound measurements ( see 6 ); pressure levels ( see 7.2 and Table 1 ); 125 if lower than ( see 4.5 );

d) Lower frequency ( see 7.2 Note ); e) The f) duration

limit of the test spectrum,

Hz

of the test ( see 7.6 ); and the terms at

Details of operations and performance checks which they should be matie ( see 7.7 ); measurements ( see 9 ); and test procedure. from the normal 8

g) Final

h) Any deviation

